Histologic appearance of an intraocular homologous transplant of embryonic adrenal gland in an adrenalectomized rat; the animal survived normally, even after being submitted to the stress of electroshock for 16 consecutive days. Note degree of normal cellular differentiation and organization into the normal layers of the mature adrenal cortex. apparent after a short period of "adaptation," indicating, on the one hand, a remarkable capacity for autonomous growth of the transplanted fetal tissue, and, on the other, a favorable receptor site, i.e., the anterior chamber of the eye [17] .
Figures 1 and 2 illustrate the histologic appearance of intraocular transplants of fetal guinea pig thyroid and adrenal glands at four and at eight months respectively. The transplanted thyroid tissue matured and exhibited essentially normal radioiodine uptake, as shown in Fig. 3 . In one instance the transplanted block included both FIG. 2. Histologic appearance of an intraocular homologous transplant of embryonic thyroid gland in a thyroidectomized guinea pig, eight months post-transplantation. thyroid and parathyroid, with successful engrafting of parathyroid tissue, as can be seen in Fig. 4 .
As a result of these successful experiments, several patients being followed at the Yale-New Haven Hospital Clinic were identified as suitable for transplantation of homologous embryonic tissue. Between 1951 and 1956 a series of nine patients was jointly studied by the Departments of Medicine and Surgery, and upon consensus the patients underwent 11 procedures of transplantation of embryonic tissues by the simple technique of implantation of tissue fragments in the substance of the rectus abdominis muscle under local anesthesia. One patient received two transplants of thyroid and parathyroid with a seven-month interval between implants, and one patient, the subject of this report, received two adrenal transplants from two different donors. Table 1 summarizes the characteristics of the recipients and of the tissues implanted.
With the collaboration and support of the late Professors John P. Peters, Louis S. Welt, William T. Salter and Eugene E. Cliffton, the senior author participated either directly as operating surgeon, or as assistant in the performance of each of the transplants. The patients were followed by the Departments of Medicine and Surgery, and the status of their endocrine function was evaluated by the methods available at that time. None of these patients was subjected to immunosuppressive therapy, which was not available then. Of the six fetal thyroid-parathyroid transplants, one pituitary transplant, and four adrenal transplants, only one of the adrenal transplants grew and matured to become a histologically normal gland. Internal Medicine, since 1943. Subcutaneous implantation of desoxycorticosterone acetate (DOCA) pellets was periodically done, and the patient required high salt intake, the established therapeutic regimen at the time. The patient was considered an excellent candidate for transplantation, and simultaneous grafting of fragments of the adrenal glands from two different fetuses that became available simultaneously was performed on July 28, 1951. A member of the surgical faculty, Dr. E.E. Cliffton, acted as operating surgeon, and the senior author (JFP), a medical student at the time, acted as assistant. The first donor human embryo was 8 cm long and had been kept in refrigeration for 12 hours, the product of a spontaneous abortion that occurred at a nearby hospital. The second donor human embryo became available unexpectedly as the grafting procedure was being terminated, the product of a therapeutic abortion performed in an adjoining operating room. It measured 5.5 cm. in length. The recipient's incision which had already been closed was reopened and the second fetal adrenal gland was implanted in the substance of the rectus abdominis muscle.
The only significant finding in the post-operative follow-up was the rise of the 24-hour urinary excretion of 17-ketosteroids, from a pre-transplantation level of 10.4 mg, to a level of 15.5 mg on September 9, 1951, two months after transplantation. The excretion returned to 12.0 mg on January 21, 1952. On April 4, 1952, the transplantation site was explored. A viable mass of tissue, measuring 2.0 cm in its longest diameter, was found just below the rectus sheath, with a good vascular pedicle entering through one pole and connecting to the muscle mass. The tissue was interpreted by the surgeon (a surgical resident) "as a lymph node," and he made the unfortunate decision to remove it in toto for histological examination.
The 
COMMENT
The subject of human homografts of endocrine tissues in the light of successful animal homografts was evaluated by J.R. Brooks in a monograph published in 1962 [8] . In reviewing the status of adrenal transplantation, he stated that "Homografts have apparently been transiently successful only in certain animals, particularly mice and rats and to a certain degree guinea pigs and rabbits.... No proven successful human homografts of cortical tissue have been obtained".
Our work of the 1940s and 1950s, conducted in Greene's laboratory at Yale's Department of Pathology, was based on Greene's postulates regarding the inherent "autonomy" of embryonic tissues; when grafting of embryonic tissues is performed, the supporting stroma provides such tissue with the environment to grow and develop into morphologically, and in some instances, functioning cells [9] . The possibility of creating a favorable recipient organism by the inbreeding of the laboratory animals (guinea pigs, rats, and some rabbits were utilized) was considered, but this theory seems to be negated by the failure observed when transplanting adult homologous endocrine tissues utilizing the same technique and in the same animals. The lack of methods for histocompatibility studies at the time precluded specific testing before transplantation. The only proof of success of the homografting of a human adrenal in our patient with Addison's disease resides in the histological demonstration of apparently viable adrenal cortical tissue in the substance of the recipient's rectus abdominis muscle, just over eight months later, when the patient was doing well without the support therapy that had previously been required. Adequate methods of evaluating function were not available, but based on the results of the existing ones, and the clinical course, the late Dr. L.G. Welt believed that the graft was functional. And the matter must rest there.
CONCLUSION
The case of an apparently successful transplantation of human fetal adrenal cortical tissue in a patient with well-known Addison's disease, performed in 1951, is reported here. We believe this is the first instance of histologically documented successful homografting of human adrenal cortical tissue.
